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0. lean u 3a1a4u y4eOHOI U CHUTITHHBI

Lenvio yuebnoui oucyuniunvl aensemcs (HOPMUPOBAHUE Yy CTYIEHTOB €CTECTBEHHOHAYYHOH KapTHHbI

MHUpa Ha OCHOBE 0a30BBIX 3HAHUH MO (yHIAMEHTAJIbHBIM pazjesaM GU3UKH.

3a0auamu yuebHOU OucyuniuHvl AGNAOMCA. OCBOCHHE TaKUX paslieroB (GU3MKH, KaK MEXaHHKa,

MoJIeKyJIsipHas (u3MKa, 3JIEKTPOJAMHAMMKA, ONTHUKA, OCHOBBI ATOMHOM U sJepHON (QU3MKH; yMeHUE

UCIOJb30BATh TEOPETUYECKUE 3HAHMUS (PU3MUECKUX 3aKOHOMEPHOCTEHW IMpHU OOBSCHEHHH XUMHUYECKUX

SBJICHUH, YMEThb NPUMEHATh NPAKTUYECKUE HABBIKM, MOJIYYEHHBIE B XOJ€ BBINOJHEHUS (PU3NYECKOTO

NpaKTUKyMa, TMpH paboTe €O CHEeUUAIM3UPOBAHHBIM O00OpYyAOBaHHEM B MPOo(ecCHOHATBHOM

NeATeNbHOCTH.

10. Mecto yueOHol aucuumiIuHbl B cTpykrype OOIl: [lucuuninHa OTHOCUTCS K 0a30BOM YacTH
bnoka 1 nporpammsl crienmanutera 04.05.01 — @ynnamenTanbHas U NpUKIa Has XUMHUS

11. Tpe6oBaHus K BXOAHBIM 3HAHUSAM, YMEHUSIM H KOMIIETeHIMAM: 00y4aIOIINICS T0JKEH B IOJTHOM
o0beMe 3HaTh IIKOJBHBIN Kypc (PM3HUKH, YMETh pellaTh NpocTeiine GU3nuecKue 3a1aum.

JIMCUMIUIMHBI, VIS KOTOPBIX JAAaHHAS JAMCUHUINVIMHA SIBJIseTCS NMpeIllecTBYIOLIeii: KBaHTOBAas

MCXaHHUKa, (1)1/131/111601(2[51 XUMUA, JUCHUIIIINHBI HpO(I)CCCI/IOHaJ'ILHOPO MHKJIA.



12. TlnaHupyembie pe3yJbTAThl 00y4YeHUs] MO JAUCHUIIUHE/MOAYJII0 (3HAHUSI, YMEHUsl, HABBIKH),
COOTHECEHHbIe ¢ IIAHMPYEMBbIMH pe3yJbTATAMH OCBOEHHsI 00pa30BaTeJIbHOW MNPOrPamMMbl

(KOMHeTeHIII/IHMI/I BBIHyCKHI/IKOB):

Kon HasBanue Konx | Wnentu [Tnanupyemsble pe3yiabTaThl 00ydeHUs
KOMIIETEHITUU dukaTop

OIIK- | Ucnosb3yeT O0a3oBbIe 3HaTh: (QyHIaMEHTaJIbHbIE pa3/eibl bu3uKu

4.1 3HAHHS B 00JaCTH (MexaHHMKa, MOJIEKYJISIpHas ¢busuka u
MaTeMaTHKU U TEPMOJIMHAMMKA, DJIEKTPOJUHAMHUKA, BOJIHOBAas U
bu3uKy pu KBAHTOBasl ONTHKA, OCHOBBI aTOMHOM M sepHOU
IJIAHUPOBAHUU padOT busukn).

XUMHUYECKON YMeTh: MmiIaHupoBaTh pPabOTHI HCCIIENOBATEIHCKOM

HaIlpaBJICHHOCTH HaIIPaBJIEHHOCTH, 00pabatbIBaTh "
UHTEPIPETUPOBATh IOJIyYEHHBIE PE3YJIbTaThl C
UCIIOJIb30BAHUEM TEOPETUYECKUX 3HAHUM perieHus
buznueckux 3aaad.
Brnagers:  HaBplkamMM ~ aHanmu3a  (PU3MUYECKUX
MPOLIECCOB, MUMEIOLTNX OTHOLIEHHE K
poeCCHOHAIBHON JCSITEIBHOCTH.

OIIK- | O6pabarbiBaeT 3HaTh: OCHOBBI TEOPHUU OIIHNOOK U3MEPEHUH.

4.2 JTAaHHBIE C YMeTh:  NpUMEHATh  NPAKTUYECKHE  HAaBBIKH,
HCIIOJIb30BaHUEM MOJIyYEHHbIE B XOJ€ BBINOJIHEHUS (PUINYECKOTO
CTaHJIapPTHBIX MpaKTHKyMa c MIPUMEHEHHEM METO/I0B
croco0oB KOMIIBIOTEPHOM 00pabOTKHU.
anmnpoKCUMaIuu Brnanerts: METOIUKON 00paboTku TAHHBIX
YHCIIEHHBIX JKCIIEUMEHTA
XapaKTEePUCTHK

OIIK- | UnTepnperupyet 3HaTh: OCHOBHBIE (PU3MUYECKHE 3aKOHBI MEXaHUKH,

4.3 pe3ynbTaThl MOJIEKYJSPHON (DU3UKH, AJIEKTPUUECTBA, ONTHKA U
XUMHYECKUX aTOMHOM (U3UKH
HaOJIOICHUH C YMeTh: HCHOJb30BaTh TEOPETUYECKHE  3HAHUS
HCII0JIb30BaHUEM ¢bu3nyecKux 3aKOHOMEPHOCTEW IMpH OOBICHEHUU

MaTeMAaTUYECKUX U
(hM3UYECKUX 3aKOHOB
U MPEICTaBICHUN

XAUMHAYECKUX SIBICHUH.
Brnanets: MeTonukamMu aHamm3za M 000OIICHHS TIPH
WHTEPIPETAK HAOII0JaEMBbIX SBJICHHM.

13. O0beM AUCUMILIMHBI B 3a4€THBIX eMHUIax/9yacax — 13 /468

dopMa NPOMEKYTOUHOI aTTeCTAIIMN: 3a4€eT ¢ OLEHKOM, IK3aMeH

14. TpyaoeMKoCTH 0 BUAaM yueOHOIi paboThI

TpynoemMKoCTb (4achl)
Bun yae6HoI paboTh Beero ITo cemectpam
2 ceM. 3 ceMm. 4 cem.
AyIUTOpHBIE 3aHATHS 242 68 102 72
B TOM YHCIIE: Jlexuun 104 34 34 36
JIaGopatopHble 138 34 68 36
CamocrositenpHas paborta 154 40 78 36
dopma NpOMEKYTOUHOU 72 3auer c Sxsamer — 36 3a4er ¢ OLICHKOU
aTTecTaluu OIICHKOM Ok3ameH — 36
Uroro: 468 108 216 144




14.1 CopepkaHnue QHCHUIIHHBI:

Ne Hamvenosanne pasjena Coneprxkanue pasjena JUCHUTUTHHbBI
n/a JHUCLHHUILIMHBI
1. JEKIIUN
1.1 | Mexanuka. Tema 1. Bpenenue. KuHeMaTukKa ¥ JAHHAMMKA MaTEePHAILHOI
MexaHu4yecKne TOYKH.

KOJIe0aHUA U BOJIHBI.

[Ipenmer n 3amaun Qusuku. Mecto (GU3MKU B €CTECTBO3HAHHM.
Metonel  ¢usznueckoro  ucciaenoBaHus.  Du3MUECKHE  MOJIEINH.
duznyecKue BEJINYUHBI U UX U3MEPEHUS.

OTHOcHUTENBbHBIA XapaKTep MeXaHW4yeckoro JBuxkeHus. Cucrema
orcuera. KpuBonmHeliHOe [BM)KEHHME. BeKTOpbl mepeMeleHus,
MIHOBEHHON ~ CKOpPOCTM M  MTHOBEHHOIO  YCKOPEHHUS  IpH
KPUBOJIMHEHHOM JBUKEHHUU. BexTopsl HOPMaJIBHOTO u
TAHT'€HIIMAJIBHOTO YCKOpEHUM. JIBM)KEHHE TOYKH M0 OKPYKHOCTH.
BexTopel yrioBoil CKOpPOCTH U yriaoBOro yckopeHus. CBsi3b Mexay
BEKTOpPaMU JIMHEWHOM U YTJIOBON CKOPOCTH.

[TepBriii 3axkoH Heiorona (3akon mHepruu). Cwma. Macca. Ummynbse
tena. Bropoit 3akoH Herorona. Mmmynbc cunbl. 3aKOH HW3MEHEHUS
nMIynbca Tena. Tpetuit 3akoH HerotoHa. OCHOBHOM 3aKOH AMHAMUKH
JUI CUCTEMBbl MaTepHallbHbIX TOYEK (CHCTEMBbI Tel). 3aMKHYTbIe
CUCTEMBI. 3aKOH COXpaHEHUS UMITYJIbCA.

PabGorta cunpl. Kunetnueckass »HeEpruss U €€ CBs3b C PabOTOM.
[ToTenuuanbHble cuiibl, paboTa B TMOJ€ NOTEHUUATbHBIX CHIL.
[TorenmmansHas sHeprusa. CBsi3b CHIBI C MOTEHUIMAIBHOW SHEPrUEH.
[Tonsatue rpaguenta ckaasipHor GyHkumuu. [loTeHIIMATbHBIE KPHUBBIE.
VYcnoBue paBHOBECHS TeN. 3aKOH COXPAHEHUS YHEPTUU B MEXAHUKE.
Tema 2. MeXaHNKa TECPIOIO Tea

Bpamenue abcorOTHO TBEPIOTO Tela BOKPYT HEMOJBHIYKHOW OCH.
MowmeHT cuinbl. MOMEHT HMHEpUMM MaTepUalbHOM TOYKM U Tea.
MoMeHT umnyinbca TOYKM U Tesna. OCHOBHOM 3aKOH JMHAMHMKHU IS
BpalIaTEIbHOTO JIBH)KCHHS. 3aKOH COXPAHEHHS MOMEHTa MMITYJIbCA..
Kunernueckas 3Heprusi Bpalaromerocs resia.

Cunbsl  ympyroctu. Mexanudeckue aedopmanuu, yopyrue u
Heynpyrue nedopmanuu. OCHOBHBIE BUABI YIPYTUX AepopMaruii.
Mexanuyeckoe HampsbkeHue. 3akoH ['yka jans  gedopmanuit
pacTsbkeHus (CkaTus) U CABUra. DHEprus ynpyro aeGopMupoBaHHOTO
Tena.

KBasuynpyrue cuisl.

Tema 3. KoseGanus u BOJHEI

VYpaBHeHHE  JIBWKEHHMS  JUII  OJHOMEPHOIO  TFapMOHUYECKOTO
OCLUMJIIATOpA. YpaBHEHHE TapMOHMYECKOTO KojeOaHHs U ero
XapaKTepUCTUKH (aMIUIMTYyJa, 4acToTa, nepuoji, ¢asza). CkopocTs U
YCKOpEeHUue npu rapMOHUYECKOM KoJIe0aHUU. OHeprus
rapMOHUYECKOT0 OCLUJUIATOPA.

CroxeHue OJHOHANpPaBJIEHHBIX KOJeOaHWH OJMHAKOBOM YacTOTHI
(meton BEKTOPBIX Juarpamm). Crnoxenune B3aMHO
HNepHEHIUKYISPHBIX KOJIeOaHU.

OpHOMEpHBIN OCHWIUIITOP € TpPEHUEM. YpaBHEHHE 3aTyXarolnuxX
KOJIEOAHUH U €r0 XapaKTepUCTUKU (aMIUIMTY/a, EPHO/I, IeKPEMEHT U
JorapupMHUUECKUI JEKpEeMEHT 3aTyxaHus, Ko3(pduiueHT zatyxanus,
BpEMSI peIaKcaliu)




Brinyxnennsie konebanus. Pesonanc. Pesonancnas yactora.
[IpogonpHble UM moONepeyHble  BOJHBL. ~ YPAaBHEHUE  IIOCKOU
MOHOXPOMAaTUYECKOW BOJIHBL. BosHOBoe ypaBHeHue. DazoBas
CKOpOCTb BOJIHBI.

BOJIHBL. YpaBHEHHE cTOsiuel BOJIHBL. CBOWCTBA CTOSAYMX BOJIH.

1.2
1.3

MouaexyasipHast
(puszuka n
TePMOJIMHAMHUKA

Tema 1. Monelcynﬂpno-mmeaneCKaﬂ TEOpUA UACAILHBIX I'a30B

Pacnipenenenne moisiekyn mo ckopocTsiM DYHKIMS pacupenencHus: u
ee ¢usmueckuii cmpica. Pacnpenenenue MakcBenia U €ro CBOMCTBA.
XapakTepucTUYECKUE CKOPOCTH MOJIEKYJI Ta3a.

WneanbHplii Ta3 BO BHEIIHEM CUJIOBOM Tosie. bapomerpuueckas
dopmyna. PacnpeneneHue MOJIEKYd O TOTEHIMAIBHBIM JHEPTHUAM
(pactipenenennie bonbiMaHa) U €r0 CBOMCTRBA.

BrayTpenHsis sHeprusi cucTeMsbl, Kak (DYHKITUS COCTOSIHUA. BHYTpeHH S
SHEpTHsl uAeaNbHOTO Ta3a. Ywucio cremeHeld CBOOOABI MOJEKYI
Teopema bonpliMaHa 0 paBHOpACHPENECTECHUN SHEPTHU IO CTENEHAM
CcBOOO/IBI.

Tema 2. OcHOBEI TEPMOIMHAMMKH

TepMonuHamuyeckuii mpouecc. PaBHOBECHbIE W HEPABHOBECHBIE
cocrosiHus M mpoueccel. Temnmora u  pabora, UX OTIHYHE OT
BHYTpPEHHEW 3Heprun cuctemMbl. Kpyrossie npoiecchl. IlepBoe Havano
TePMOJMHAMHKH. B

O6parumbie u HeoOpatumbie mporecchl. [lukn Kapuo. Teopembr
Kapno. Bropoe Havamo TepMOAMHAMHKA W €ro (OPMYIHPOBKH.
[ToBenenue sSHTponuMu B OOpaTHMMBIX M HEOOpPATUMBIX MpOIECcCax.
[Tpunuun  Bo3pactanus oSHTpornuu. HepaBenctBo  Kiaysuyca.
TepmoanHaMuueckasi BEpOSTHOCTb U €€ CBs3b C SHTponuen (popmyna
bonbsiimana). CraTuctuyeckui CMBICTT BTOPOTO Hauasna
TEPMOJIMHAMHUKU. BHyTpeHHsi1 SHeprus, OSHTanblOus, CBOOOJHAA
sHeprusi, noteHuan ['n66ca). Kanonnueckue ypaBHEHUS COCTOSIHHS
BemiecTBa. YpaBHeHuss [uO6ca-I'enpmronbiia. OOmue Kputepuu
TepMOIUHAMHYECKON ycToiunBocTU. [uddy3us, TermonpoBoAHOCTS,
BHYTpPEHHEE TPEHUE — ypaBHEHUS, KOAPPHUIIUCHTBHI.

Tema 3. PeanpHble rasepl M KHIKOCTH

Cunpl MEXMOJIEKYIIIPHOTO JEUCTBUSA, HX MPUPOJAa M CBOMCTBA.
[loTennmaneHass KpuBas  MEXKMOJEKYISIPHOTO  B3aMMOJICHCTBHUSL.
VpaBHenue u wu3orepMmbl Ban-nep-Baanbca. ®usnueckuil cMBbICH
NOCTOSIHHBIX B ypaBHeHuMH  Ban-gep-Baanbca.  Kpurnueckas
TEMIIepaTypa, KpPUTUYECKOE COCTOsSIHME. BHyTpeHHss1 3Heprus
peanbHOro rasa.

1.3

JIEKTPUYECTBO
MarHeTu3m

Tema 1. Beenenue. DaeKTPOCTATHKA

Onextpudeckue  3apsapl.  3akoH  Kymona.  HampspbkeHHOCTB
JleKTpuyeckoro  mossA.  JluHuM  HampsbkeHHocTH.  [IpuHumn
cynepno3uin. Teopema I'aycca-OcTtporpaackoro.

PaboTta cusl 37MEKTPOCTATUYECKOTO TOJs MO MEepeMELICHUIO 3apsja.
Pa3HOCTh MOTEHLIMAIOB M MOTEHIMAN. ['paJUeHT MOTeHIMala U ero
CBSI3b C HANPSDKEHHOCTBIO TOJIS.




VYcinoBue paBHOBECHsI 3apsiioB B IPOBOJAHMUKE. IJIEKTPOEMKOCTb.
Konpencaropsl, JHeprus 3JeKTpUUeCcKOro noJs

Onekrpuueckuit aunonb. [lone numnons. IloBemenuwe npumonss BO
BHewmHeM nosie. Ilossipusanus audnekTpukoB U ee Buabl. llose B
JUIEKTpUKe JludiiekTpudeckas NMPOHULAEMOCTh M AUAIEKTPUYECKas
BOCIIPUMMYUBOCTb. BEKTOp 3I€KTpUYECKON WHIYKLUHH. YpaBHEHHUE
Kinaysuyca-Mocottu. [1be303mekTpruectBo. CerHeTOAIEKTPUIYECTRO.

Tema 2. I1oCcTOSAHHDLI DAeKTPHYECKHIIT TOK
[IpoBognuku. IlocrosHHBINA AnekTpuyeckuil Tok. Cuila U IJIOTHOCTh

toka. DJIC. 3akon Oma nnsi yyacTka W MOJIHOW 1enu. Pabora u
MOIITHOCTb B IIETH MOCTOSTHHOTO TOKa. 3akoH [[xoys-JIeHma.
Kiaccuueckast snekTpoHHass TeOopusl MPOBOJAUMOCTU TBEPABIX TeIl.
3axon Oma B nuddepennuansuoit hopme.

ITonsiTue O 30HHOM TEOpUHM MPOBOAUMOCTH. [lOTYNPOBOIHUKH.
CoOcTBeHHasi W TpUMECHas MPOBOJAMMOCTU TOJYIPOBOIHUKOB, P-71
nepexos. Pabora BeIxoma onekTpoHa u3 Merawia. KoHrakTHas
pa3HOCTh NOTEHHHMAIOB. 3akoHbl Boapra. Tepmosnexkrpuyeckne
SIBJICHUSI.

Tema 3. IlocToIHHOE MATHUTHOE I

[TocTossHHOE MarHuTHOE MoJie. 3akoH Amrnepa. MHIyKIus MarHuTHOTO
nons. 3akoH bwo-Casapa-Jlarutaca. IlpuHmmn — cyneprio3unuu.
MarnutHoe TIOJIE TIPSIMOTO H KPYroBOTO TOKOB. Teopema o
IUPKYJSAIMU BEKTOpa MarHUTHOM WHIOykuuu. Teopema ["aycca mist
MarHuTHOTO mnoJjisl. JleicTBME MarHUTHOIO MOJS Ha JBHXKYILIHICS
3apsia. Cuna Jlopennia. MarautHoe mosie ABUKYILETOCS 3apsaa.

Tema 4, DeKTpOMArHHTHAS MHIYKINS.

OCHOBHOUM 3aKOH JJICKTpOMarHuTHOW WHAykuuu. IIpaBuiio Jlenna.
O®usnueckas npupoaa IJIC unaykiuu. BuxpeBoe snekTpuueckoe
noJie. CamouHyKuusi. IHIyKTUBHOCTb. DHEPrys MarHUTHOTO TOJISL.
Tema 5. Marnurnoe noje B BelIeCTBE.

ATOM B MarHutHOM Tojie. MarHuTHbIA MOMEHT aTtoma. Bektop
HaMarHM4eHHOCTH. HampspkeHHOCTh MarHUTHOTO MoJis. MarHuTHas
BOCIIPUUMYHUBOCTD u MPOHUIIAEMOCTb. Juamaruetusm.
[Tapamarnetuams.  ®deppomarnerusm. AHTUDEPpPOMArHETUKH U

beppHuTHI.
Tema 6. DICKTPOMArHUTHEIC KONeOAHNA H BOJIHBI

KonebaTenpHbIii KOHTYp. YpaBHEHHS COOCTBEHHBIX JJICKTPHYCCKUX
KojeOaHuil B KOHType. 3aryxawuiue KojeOaHus, BBIHYXICHHBIC
Kose0aHusi B KOHType. JloOpOTHOCTH KOHTYpA.

KBazucrammonapusie Toku. 3akoH Oma i 1ernel epeMeHHOro Toka
C OMHYECKHM COIPOTHUBJIEHHEM, €MKOCTbIO, HWHJIYKTUBHOCTHIO.
Pezonanc wnanpsokenmii. ['mnore3sl MakcBeita. Tok  cMeEmIEHUs.
[lonnas cucrema ypaBHeHui MakcBena. DIEKTPOMarHUTHOE TOJIE.
DNEKTPOMAarHuTHbBIE BOJIHBI U HX OCHOBHBIE CBOICTBa. IInoTHOCTH
MOTOKA YHEPTUU U UHTEHCUBHOCTH BOJIHBI.
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Ontnka wu aromHas
(puszuka

Tema 1.BoaHOBEIE CBOMCTBA CBETA
DneKkTpoMarHuTHas npupoja cera. [llkana 31eKTpoMarHUTHBIX BOJIH.

Pa3BuTure B3ris10B Ha PUPOY CBETA.

Korepentnsie ucrounuku cBeta. MHTEpdepeHnrs CBETOBBIX BOJH.
Crnioco6b1 HOJTyYEHUS UHTEpPEPEHIIMOHHON KapTHHBI.
l'eomerpuueckas u ontuueckas pazHOCTH Xxoaa. WurtepdepeHnus B
ToHKMX TuieHKax. Kosbna Hetorona. [IpuMenenue — gBieHus
UHTEPPEPEHIINN CBETA.

[punnun Iolirenca-Openenst. 3oub1 Openens. dudpakuus Openens
oT mpocrermux mperpan. Hudpaxuus Dpaynrodepa ot menu.
Hudpakmnuonnas pemerka. Judpakmust peHTTEHOBCKHX — JTyYew.
EcrectBennslii u  mnonspu3oBaHHbIM  cBeT. llosmsipusanus  mpu
oTpaxkeHMM U TnpenomieHuu. 3akoH bprocrepa. Ilongpuzatop u
aHaimzatop. 3akoH Mamioca. J[BoliHOe JyyenperoMJIeHHE B
OAHOOCHBIX Kkpuctaymax. Ilocrpoenuss Iroiirenca. Ilomydenuwe wu
aHAJIW3  DJUIMITUYECKH  TMOJIIPU30BaHHOrO  cBera.  Onruyeckas
aKTUBHOCTBh. HopmanbHas u anoMaiibHas aucnepcenn. @opmyna Komm.
DJleMeHTapHasi 3JEKTPOHHAs TEOpHs AUcCHepcud. BoOJIHOBOW Maker.
I'pynnoBas ckopocts. @opmyna Panes.

Tema 2. KBanToBas Npupoaa ceera

PaBHOBeCHBII XapakTep TEIIOBOTO M3MydeHus. lcmyckarenbHas u
norjomatenbHas cnocobHoctn Ten. 3akoH Kupxroda. 3axoHsl
M3JIy4eHHUs a0COJIIOTHO uepHoro Tema. Dopmyma Pames-/[xunca.
®opmyna [lnanka s TemoBoro  w3iaydeHus.  Onrtuueckas
nupoMmeTpus.Macca, sHepruss W uMmyinbc (oroHa. DotorhdexT.
3akonbl GoTodddekra. YpaBHeHHe DiHIITEHHA a1 (GoTorddekra.
Dddextr Komnrona.

Tema 3. Crpocnpe aToMa

Snepnas moznens aroma. 3aKOHOMEPHOCTH aTOMHBIX CHEKTPOB. ATOM
Bojopoga mo bopy. Cepuansubie ¢opmynsl. TopMmozHoe u
XapaKTEPUCTUYECKOE  PEHTICHOBCKOE  HU3JIyYEHHS. Crpoenue
ANEKTPOHHBIX 000JIOUEK aTOMa.

Tema 4. JieMeHTEI ANePHOIl QUIHKH

CocraB u XapakTepUCTHKH sapa. Macca u 3Heprus CBsA3M sjpa.
[Ipupona sanepHeix cuin. Mogenu saep. PannoakruBHble M3IydeHUS.
3akoH paauoakTUBHOro pacnajga. IlpaBuna cmemenus. Llennas
peakuus. TepmosinepHas peakusi.

[Ipocreiimas knaccuuKanusi 3JI€MEHTAPHBIX YacTHll. AHTUYACTHUIIBI.
@yH/1aMEeHTAJIbHbIE CUJIOBBIE B3aUMOJCHCTBUS.

2. JABOPATOPHBIE PABOTbI

2.1

Mexanuka. Kojgeoanusa n
BOJIHBI

1. Texnuka Ge3omacHOCTH Tpu paboTe B JabopaTopusx (HU3NUECKOTro
PaKTUKyMa.

. [lorpemHocT U3MepeHU U UX pacyer

. 3yueHne 3aKOHOB IOCTYNATEIBHOI'O IBUKEHUS

. 3yueHne 3aKkOHOB JMHAMUKH BPAILATENbHOIO ABUKEHHUS

. 3yueHune 3akoHOMEpHOCTEH ynpyroro yzaapa.

Heynpyruii ynap.

VYrpyrue cBolcTBa TBEPABIX TeNl. 3aKoH I'yka.

Nzydenue cBOOOHBIX KOEOAHUH.

WzyueHne cTosunx 3ByKOBBIX BOJTH

2.2

Mouaekyasipas pu3ukKa
W TepPMOAHHAMHKA

. I/I3yquI/Ie T'a30BbIX 3aKOHOB.
. I/I3yquI/Ie TCIIJIOCMKOCTH I'a30B.
. I/I3yquI/Ie BA3KOCTHU Ia30B.

WN RO NDUTA WN




4. OnpeneneHue BSI3KOCTH >KuAKocTed MeTogom CTokca

5. H3y‘ICHI/Ie IMMOBCPXHOCTHOI'O HATAKCHUA )KI/II[KOCTGﬁ " KalmnuJIJIAPHBIX

SIBJICHUMU.

2.3

DJIEeKTPUYeCTBO U
MAarHeTH3M

1. Texuuka Oe3omacHOCTH Tpu paboTe C BJIEKTPOHU3IMEPUTENbHBIMU

npubopaMu
. zyueHune 31eKTpoCTaTH4ecKoro moJst
. Onpenenenue yaenbHOro 3apsijia 31eKTpoHa

. IsMepenue conpoTuBIEHUI MOCTUKOM Y UTCTOHA
. Tepmonapa. Onpenenenue kodddunuenrta 3eedexa
. zyueHne cBOOOIHBIX IEKTPOMArHUTHBIX KOJIeOaHMIA

OCoOoO~NO O WN

10. CnoxeHre B3aMMHO TEPIICHANKYIISIPHBIX KOIeOaHUH

. Onpenenenue TemnepaTypHoro ko3 GuirenTa conpoTUBIECHNs METaJIOB

. AKTUBHBbIE U pEaKTUBHbIE COTPOTUBJIEHNUS B IETISIX TEPEMEHHOr0 TOKa
. 3yueHue siBeHUsI pe30HaHCa B KOJIEOATEIbHOM KOHTYPE

11. BonpramiepHas XapaKTepUCTHKA IMOITYITPOBOIHIKOBOTO JHOAA

12. V3y4yeHnune cBOMCTB (eppOMarHeTHKOB

2.4

OnTuka u aToMHast
¢pusuxa

. Uzyuenue siBieHust ”HTEpEpEHIINH CBETA.

. zyuenue siBieHvst qudpakiyy cBera.

. I3yuenue siBiieHUs NOJSIPU3ALIAN CBETA.

. SIBJIeHME ONTUYECKOW aKTUBHOCTH.

N3yueHue sBIEHUS AUCIEPCUU CBETA.

. VI3yueHue 3aKOHOB TEIIOBOIO U3JIy4EHUS.

. M3yuenue sBneHus horoaddexra.

. Ompenenenue mokasaTesns IPeToMIIeHUS )KUIKOCTEH.

©CO~NDUTAWNE

10. M3y4yeHne ONTHYECKUX CIIEKTPOB Pa3pEeKEHHBIX Ta30B.

11. Onpenenenne moctossHHOMN [l1anka.
12. OmpiT ®panka-Iepia.

. UaTepdepennus B Tonkux ruieHkax. Kosibia HeroToHa.

14.2 Temsl (pa3aesibl) AUCHUNIMHBI U BUAbI 3aAHATHIH:

n/a

HanmenoBanue TeMbl
JUCLHUILINHBI

Bunb! 3aHsTHI (KOJTUYECTBO YacOB)

CamocrosTenbpHas

Jlexnuu JlaGopaTopHubie paora

Bcero

Mexanuka.
Mexannueckue
KO0JIe0aHUsA M BOJHBI

Tema 1. Beeneunue.
Kunemaruka n
IUHAMHKA
MaTepuaIbHON TOUKH.

23

Tema 2. Mexanuka
TBEPJOTO Tena

21

Tema 3. Konebanus u
BOJIHBI

19

MoaekyaspHas
(puszuka n
TEePMOAUHAMHKA

Tema 1. MonexynsipHo-

16




KHHCTHYCCKAad TCOPUsd
nacaJIbHbIX I'a30B

Tema 2. OcHOBBI
S | TepMOAMHAMUKHA 7 4 7 18

6 Tema 3. PeanbHble ra3el 3
U KUIKOCTHU

JIEKTPUYeCTBO U
MarHeTH3M

Tema 1. Benenue.
7 | Dnektpocrarrka 10 16 20 46

8 Tema 2. ITocTostHHBIH 3
AIEKTPUYECKUNA TOK

18 16 42

9 Tema 3. IlocTosiHHOE
MATrHUTHOE MOJIE 2 6 6 14

Tema 4.
10 | DnekrpomarauTHAsS 3 6 8 17
WHTYKIHS

Tema 5. Marautaoe
11 | moe B BemecTBe 4 6 6 16

Tema 6.
12 DJIEKTPOMArHUTHbHIE 7 6 12 o
KOJIEOAHUA U BOJIHBI

OnyuKa W aToMHAs
buznka

Tema 1.BonHoBEBIE
13 | cBoiicTBa cBera 16 28 20 64

Tema 2. KBantoBas
14 | mpupona cBera 8 10 10 28

Tema 3. CtpoeHue
15 | atoma 4 8 6 18

Tema 4. DneMeHThI
16 | simepnoit dpusuku 8 10 18

Hroro: 104 138 154 396

15. Metoaunueckue yKa3aHus A5 00y4alOUIMXCS 10 OCBOCHUIO U CLHUILTTUHBI

IIpu BbIMOTHEHHMH 7a0OPATOPHOTO NPAKTUKYMa, IPH TMOATOTOBKE K KOJUIOKBUYyMam, 3ayeTaM M
9K3aMeHaM OO0ydaloIMHCs JOJDKEH B 00sS3aTeNbHOM HOpsiike padoTaTh C PeKOMEHJOBAaHHON ydeOHOMH
IUTEepaTypoii B oObeMe YacoB HE MEHbILEM, YeM IMpPeIyCMOTPEHO Yy4eOHBIM IUIaHOM U paboueii
IIPOrpaMMOH, MOJTHOLIEHHO MCIOJIb30BaTh I'PYIIIOBbIE U HHANBUAYAIBHBIE KOHCYJIBTALIMH.




16. IlepeyeHb OCHOBHO¥ U TOMOJHUTEIbHOI JUTEPATYPHI, pECypPCOB HHTEPHET, HEOOXOAUMBIX JIJIs1
OCBOEHHS TUCIHUITUHBI:
a) OCHOBHAsl IUTepaTypa:

Ne /i Hcrounuk

1 Tpodumosa T.U. Kypc pusuxu / T.U. Tpodumona. - M.: Academia, 2015. — 557 c.

2 Hernad A.A. Kypc dusuku / A.A. lernad, 5.M. SIsopckuii. - M.: Academia, 2015. - 719c.
0) TOTOHUTENIbHAS IUTEepaTypa:

Ne /i Hcrounuk

3 Cagenbe U.B. Kypc obmieii ¢puzuku: YueOnuk B 3-x 1. — T.1. Mexanuka. MosnekymsipHas

¢usuka. / U.B. Casenbes. — CII0. : Jlanp, 2019. — 432 c.
4 CasenneB U.B. Kypc obmieit pusuku: Yuebuuk B 3-x T. — T.2.9nexkrpuyectBo. Kosnebanus u

BoJiHbel. Bonnosas ontuka. / U.B. Casenbes. — CII0. : Jlann, 2019. — 468 c.
CasenbeB U.B. Kypc obmieit puszuku: Yuebnuk B 3-x T. — T.3. KBantoBas ontuka. ATOMHast

5 ¢dusuka. dusnka TBepaOro Teiaa. Pusrka aTOMHOTO sjpa U d1eMeHTapHbIX yactuil. / 1.B.
Casenne. — CII6. : JIaus, 2019. — 320 c.

B) MHGOPMAIIMOHHBIE MIEKTUPOHHO-00pa30BaTEIbHbIE PECYPChI

o

Jlj/_n Pecypc

1. | https://lwww.lib.vsu.ru - Dnextponnas 6ubnmnorexa BI'Y

2. | http://lwww.iprbookshop.ru - DnekrponHo-0ubIHoTeuHas cuctema IPRbooks

3 httF://biinoclub.ru/ - DJIeKTPOHHO-0MOMMOTe Hast ciucTeMa 'Y HUBEpCUTETCKasi OMOIMOTeKa
" | online"

4. | wwwe.elibrary.ru - Hayunas snekTponHas OnbIHOTEKA

5. | edu.vsu.ru

17. TlepeyeHb yueOHO-MeTOANYECKOr0 OOecedeH sl 1JIsl CAMOCTOSTEIbHON PadoThl

Ne n/m HcTtounuk

1 JlaGopaTopHbIi MPAKTUKYM 110 MEXaHUKE U MOJICKYJISIPHOU (PU3HKE | yueOHO-METOAUYECKOE
mocobue a1 cryaeHtoB / coct. C.JI. MunoBuaoBa u ap. — Boponex : BI'Y, 2014. — 90 c.
du3ndecKuil IPaKTUKYM "DIEKTPUIECKUE U MarHUTHBIC sIBJICHUS": yaeOHOe rmocodue st

2 By30B. U. 1./coct. N.JI. I'myxoB, I'.C.I'puropsia, C.H. dpoxaun A.M. Cosnonyxa — BopoHex :
Uz narensckuii gjom BI'Y, 2018. — 99 c.

dusnueckuil NpakTUKyM "DIeKTpUYECKUEe U MarHUTHBIE sABJIeHUA": yueOHOe rmocodue ais

3 BYy30B. Y. 2. /coct. N.JI. I'myxoB C.H., I'.C.I'puropsn, C.H. [Ipoxxaun, A.M. Conogyxa —
Boponex : M3natensckuii nom BI'Y, 2018. — 88 c.
4 DJNEeKTPUUECTBO U MarHeTu3M. JIabopaTopHbIil pakTUKYM (MOTy/IbHBIN y4eOHbII KOMIUIEKC

MYK-OM2) / coct. A.M.Cononyxa, I'.C.I'puropsia. - Boponex: BI'Y, 2015. — 57 c.
JIaGopaTopHbIil MPAaKTUKYM IO BOJIHOBOM OMNTHKE: ydeOHOe mocodue ais By30B /coct. JLIL

5 Hecrepenko, A.M., Cononyxa, WN.JI. 'myxoB — Boponex : U3narensckuii nom BI'Y, 2018. —
64 c.
JIabopaTopHBIi MPAKTUKYM 0 KBAHTOBOM OMNTHKE: yueOHOe ocobue st By30B / coct. JLII.
6 Hectepenko, A.M., Cononyxa, WN.JI. 'myxoB — Boponex : U3narensckuii nom BI'Y, 2019. —
62 c.

18. OO6pa3oBare/ibHbIe TEXHOJIOTHH, HMCHOJb3yeMble NPH PeATHU3aANUU Yy4eOHOH ITMCHUIJIMHBI,
BKJIIOYAsl IMCTAHUMOHHBbIE oOpa3oBareabHble TexHosoruu (IOT), snexkTtponnoe odyuenue (J0),
CMeLIaHHoe 00y4eHue):


http://www.lib.vsu.ru/
http://www.iprbookshop.ru/
http://biblioclub.ru/
http://www.elibrary.ru/

19. MarepuajibHO-TeXHHYECKOE ofecnedeHne TUCIUTIJIHHBI.

JlekuMoHHas ayAUTOPHsI, KOMIIBIOTEP, IPOCKTOP, KPaH, yueOHas 1 METOJMYECKas JIuTeparypa, Y4eOHoe
o0opynoBanue 1abopaTopuii 001Iero GU3nIecKoro NpakTUKyMa Kadeapsl SKCIIepUMEHTATbHON (HU3HKH:
MoaybHbIe yueOHble kKoMIuiekebl MYK -M1, MYK-M2, MYK-M®T. MYK-DM2, MYK-OB. MYK-OK.

20. OneHo4HbIe CpeacrBa IJisi NIPOBEACHUS TeKyHIeﬁ H l'[pOMe)KyTO‘{HOﬁ aTTrecTanmu

Ne Komne | MHaukaropsl
HanmenoBanue pas/ena qUCIAILTAHBI
1/ (Mo1y11s) TeHIM | goctxkeHnus | OLEHOYHbIE CPEACTBa
o (n) KOMIIETEHIIN U
Mexanuka. KoneOaHus 1 BOJTHBIL OIIK- Tecm no mexanuxe u
MonnexynsipHasi pusnka u TepmMoauHamuka | 4.1 MONEKYIAPHOU u3uKe
OIIK- Tecm no
2. | DIeKTPUYECTBO U MarHeTU3M
4.1 9NIeKMPOOUHAMUKE
. OIIK- Tecm no onmuxe u
3. | OnTHKa. DIeMeHTH aTOMHON (PHU3HKH. .
4.1 amomHou gusuxe
[IpomexxyTouHas arrectauus
dopma KOHTPOJIS — 3a4€ET, IK3AMEH Kowmrmnexter KUM 1-3

21 TunoBble OLEHOYHBbIE CPEACTBA H METOAHYECKHE MATEPHAJIBI, ONpPeIe/IsIIoNMe MPouexypbl
OlleHUBAHUS

21.1. Tekyummii KOHTPOJb YCIIEBAEMOCTH

KoHnTposs ycieBaeMocTH MO JUCHUILIMHE OCYHIECTBIISIETCS C MOMOUIBIO CIEAYIOUIUX OLEHOYHBIX
cpencts: Tecm no mexanuxe u monekyusapHou gusuxe, Tecm no snexkmpoounamuxe, Tecm no onmuxe u
amomHou Qusuxe

Ilpumepwi:

TecTupoBanue 1o reme: MexaHuka M MoJieKyJIsApHas pusuka

1. Kakue u3 Benn4ymH (CKOPOCTh, CHUJIa, YCKOPEHUE, epeMeIlleHre) TPU MEXaHUYECKOM JIBUKEHHUH BCET/1a
COBIA/IAIOT I10 HAINPABJICHUIO?
1) cuia 1 CKOpOCTS, 2) CHila U YCKOpeHHe, 3) Chila U TiepeMellieHre, 4) yCKOpeHHe U epeMeleHHe.

2. [Tpu yBenuueHun B 3 pa3a pacCTOSHUS MEXTy TATOTCIONIMMHU TeJIaMH CHJIa IPUTSDKCHUST MEKITY HUMH:
1) yBenuuuBaercst B 3 pa3a, 2) yMeHbIIaeTcs B 3 pasa, 3) yBenuuuBaercs 9 pas, 4) ymeHbI1aercst B 9
pas.

3. Terno coBepiacT rapMOHUYECKHE KOJIeOaH s ¢ aMIuTuTy10i 1 cM u nepuoom 1 ¢. Onpenenutsb
MaKCHMaJIbHOE 3HaYECHHE YCKOPEHHMS TeJla.
1) ~0,7m/c?  2)~0,4 m/c? 3) ~ 0,2 m/c? 4) = 0,5 m/c?

4. KoopaunHarta KOJIEOIIOMIErocs Teja U3MEHSeTCs 1Mo 3aKoHy X=5cos[(n/2)t]. UeMy paBHa 4acToTa

KoJieOanuii v?
A) 1T b)0.25Tm B)2Inu I 05T

5. Kakyto paboTy Ha/io COBEPILIUTB, YTOOBI 3aCTABUTH JIBMIKYIIEECS TEJIO MACCO 2 KI' yBEITHYHUTh
CKOpOCTh ¢ 2 M/c 10 5 M/c ?

1)21 Ix 2)32x 3)43 Ix 4) 54 Ix

6. Kakoii Tum 3ByKOBBIX BOJIH PaclpoOCTPaHSIETCs B )KUAKOCTIX?



1) ToNBKO MPOJIOJIBHBIE 2) TOJILKO MONEpeUHbIe 3) MPOI0JIbHBIC H OIIEPeYHbIe 4) 3BYKOBBIC BOJIHBI B
KHUJKOCTSIX HE PACIPOCTPAHSIFOTCS

7. Kakas paboTa mpousBeieHa Hall 2 MOJIb UJEaTbHOTO OJJHOATOMHOTO Ta3a, €CIIU €ro TeMIlepaTypa
yBenmumiack Ha 20 K. Iponecc cuntare aanabaTudaeckum.
A) =250 JIx b) = 500 dx B) = 750 dx I') Her npaBusibHOTO OTBETA

8. OnpenenuTh KII TETUIOBOM MallTUHBI, €CJTH U3BECTHO, YTO 32 OJMH IUKJI ObLJIa Mpou3BeieHa padoTa 3
k/[X 1 XonomnbHUKY niepeaano sHepruu 16 xJlx.
A)0.16 b) 0.39 B) 0.23 I 0.28

9. OnpenenuTh MIOTHOCTH KHCIoposa npy aapienuu 10 ITa u Temmeparype 27 °C.
A)1.28xr/m®  B) 128 r/m® B) 0.128 r/v® I') Het npaBuibHOTO OTBETA.

10. Ipu coobmeHnn 2 MOJISIM HleaTbHOTO 0 THOaToMHOTO Ta3a 400 Ik TETruIoTHI €ro TeMIiepaTypa
yBenuumiack Ha 10 K. Kakyro paboTy coBepuiw mpu 3ToM ras?

A) 151 Ix b) 141 Ix B) 131 JTx I') HeT mpaBUIIBLHOTO OTBETA
A P
11. I'a3 nepemen u3 coctosinus 1 B cocrosnue 2. Kak namenusncs
IIpH 3TOM 00beM raza? o2
A) oO0beM raza ysenuuuics b) o06beM raza ymMmeHbIINIICS 1 ./
B) 06bem raza He u3menuics [7) s uaearbHOTO ra3a TaKoH Mmepexo;n T
HEBO3MOXEH >

12. B 3aKkpBITOM CTEKISTHHOM COCYJIE€ ¥ B CTEKJISTHHOM LIMJIMHIPE C ITOABHKHBIM ITOPITHEM HAXOISTCS 110
2 Moutst kucnopoa. OJMHAKOBO JIM HATPEFOTCS T'a3bl, €CIIU NIepeiaTh UM PABHOE KOJTHYECTBO TEIUIOTHI?
1) ogqunakoBo 2) B cocyae Ooubline 3) B HuaMHApPE Ooibine 4) ras3sl HE HArPEIOTCS

TecTupoBanue 1o reme: [locTOSAHHBIN TOK 1 MATHETH3M

1. Onpenenure hopmyny 3akona Oma B nuddepennmansHoit popme.( y - yaenbHas 3.
MIPOBOJIUMOCTB )

a)j=y/E 6)j=y/E2 B)E=jy I') IpaBUJIBHBIN OTBET HE
MpHUBEJICH

2. [lepemerias 3apsiji B IepBOM MPOBOJHUKE, dTEKTpUUECKOE ToJie coBepmaeT padoty 20 Ix. Bo
BTOPOM MPOBOHUKE MPH MEPEMEIICHNUN BJBOE OOBIIETO 3aps/ia dIEKTPHUUECKOE TI0JIE COBEPIIAeT
paboty 60 Ix. OtHomenue Ui/U; HanpsikeHUiA Ha KOHIIAX TIEPBOTO M BTOPOTO MPOBOIHHUKA PABHO:
a)3:1 0) 3:2 B) 1:3 r) 2:3

3. KBazpatHas pamka u3 TOHKOTO IPOBOJA CO CTOPOHOM & HAXOAUTCS B OJTHOPOJHOM MarHUTHOM
oJie, MEPIEeHINKYIIPHOM TIIOCKOCTH paMKu. MHAyKIUs o yObIBaeT MpsiMO MPOMOPLIUOHATEHO
Bpemenu. Kak msmenutcs 3/[C uHIyKIMK, BOSHUKAIOIIASA B PaMKe, €CJTH & YMEHBIIUTH B 2 paza?

a) He msmenutrcs  6) Ywmensmutcs B 4 pasa B) YBenuuuTcs B4 paza  T') YMEHBIIUTCS B
2 paza

4. Kyna HarnpagiieH BEKTOpP MarHUTHOW MHIYKIIMU B TOUKE A, KOTOpPast JIEKHT B
IIJIOCKOCTHU CEYEHUS ABYX POBOJIHUKOB C TOKOM HAa PaBHOM PacCTOSIHUU OT HUX?

® ®



a)BIeBo 0) BIpaBO  B) BBEpX T') BHU3

5. B anexrpuueckoii menu, n300pakeHHOM Ha PUCYHKE, TTOJI3YHOK
peocrtara nepeMecTuiv BBepX. Kak usmenmincy nokazanus
amIepMerpa 1 BoJIbTMeTpa? —_
a) Ilokazanust o6oux npubopoB ymeHbnauch 0) Ilokazanus
amIepMeTpa YMEHBIIMIUCH, BOJIbTMETPA YBEITUUUIIHNCh B)
[ToxazaHust aMnepMeTpa yBEIUYIIUCH, BOJIbTMETPA YMEHBIITHINCH
r) [Tokazanus 00oux MPUOOPOB YBETUIHUIIICH

6. B anekTpuueckoii ey nMeeTcs y4acTOK, COCTOSIIIUHN 13 I
MOCJIEIOBATEIBLHO COEIMHEHHBIX pe3ucTopa ¢ corpotuBiaeHrnemM R=0.1 —_—

OM u karymku ¢ UHAYKTUBHOCTHIO L=0,01 I'H. B HEKOTOPBINT MOMEHT A B
BpEMEHH CHJIa TOKa 3MEeHseTcs 1o 3akoHy 1=5t . Uemy paBHa 1

Pa3HOCTh MOTCHIIUAIOB MEX 1y ToukamMu A n B B MmomenT Bpemenu t=0,1 c.

7. Ha pucynke nipejctaBiieH rpaduK H3MEHEHUsSI CHITbI TOKA B KaTYIIIKE C
MHAYKTUBHOCTRIO L = 6 ['H. Bemmmunna DJIC caMOMHIYKITUN paBHA

8. I3meHwuTCS 1M, @ €CIIM U3MEHHTCS, TO KaK IMepHo1 00paIeHns 3apsKeHHON YacTHIIB B
IUKJIOTPOHE TP YMEHBIIIEHUH €€ CKOPOCTH B 2 paza’?
a) YBenuuutcs B 2 paza  0) ymeHbIIUTCS B4 paza  B) YBenmuuutes B 4 paza 1) He usmenurcs

9. MeTtamumueckoe KOJIBIIO PacToI0KEHO B TOPU30HTAIBLHOM TIOCKOCTH. CBEPXY K HEMY
MpHUOIIKAIOT, a 3aTeM YAAISAIOT BEPTUKAIBHO OPUEHTHUPOBAHHBIM MAarHUTHBIN CTEP)KEHb,
oOpallleHHBIH 0’KHBIM MOJIIOCOM B CTOPOHY KoJiblia. Kyna OyneT HanpaBiieH UHIyKIIMOHHBIN TOK B
KOJIbIIE B IIEPBOM U BO BTOPOM CJIy4ae, €ClId CMOTPETh CBEPXY?

a) B 000UX ciyJasix [0 yac. CTpesike 0) cHavaja MpOTHUB Yac. CTPEJIKe, TOTOM IO Yac. CTPesIKe

B) B 000MX ClIy4asix MPOTHUB Yac. CTPEJIKE ') CHayaJla 0 4yac. CTpeJKke, IOTOM MpPOTHUB

10. B/IC Garapeiiku oT kapmanHoTo (hoHaps paBHa 4 B. Kakyio paboTy coBepiiatoT CTOpOHHUE CHITBI
3a 1 MuHyTY, ecnu cwiia Toka pasaa 0,1 A ?

A) 12 JIx. b) 24 JIx. B) 54 JIx. I') cpenu otBeTOoB A-B HET
MPaBUIILHOTO.
11. Ha pucyHke mokazaHa cxeMa COeIMHEHUS IIeCTU COMPOTUBICHUNA —
o 4 Om kaxkaoe. OnpeaenuTh 001Iee COPOTUBIICHHUE.
A) 8,2 b) 6,4 B) 6,2 I') npaBWIIbHBIN OTBET HE
MIPUBEJICH.

TectupoBanue no reme: Onruka

1. Onpenenuts nepuosi IUGPaKUMOHHOM pEIIeTKH B MKM, €CIM IpPU HOPMAJbHOM TMaJieHMM Ha Hee
IUIOCKOM MOHOXpOMAaTH4eCKOM BOJIHBI JUIMHOM 625 HM BTOpoi JAM(paKIMOHHBIA MaKCUMyM

Habmroaercs nmox yriom 30° .
1)1.5 2)2 3)25 4) 3



2. Ilepuon mudpaxuonHoi pemeTky paBeH 1.5 mxm. OnpeaenuTs MaKCHUMaIbHBIM HOPSIOK CHEKTPA,
€CJIM Ha PEUIeTKY HOPMAJIbHO MAJaeT CBET C IITMHOU BOJIHBI SO00HM.
1)2 2) 3 3) 4 4) HeT MPaBHJILHOTO OTBETA

3.KakoB mipeneNibHbIN yroy maieHus Tyda CBeTa Ha TpaHuIly CTeKJIO-Boaa?
nCTeKna = 152, nBo;[],I = 133
1) arcsin 0.525  2) arcsin 0.875  3) arcsin 0.797  4) arcsin 0.629

4. Ecnu Ha BOJHOBOW MOBEPXHOCTH 3aKPbITh BCE YETHBIC 30HBI DpeHelns, TO KaKk U3MCHUTCS
MHTEHCUBHOCTH CBETA B TOUKE HAOIIOCHUS?

1) yBenuuuTcs 2) YMCHBIIUTCS 3) He u3menuTcs  4) OyzeT paBHA YETBEPTH MHTCHCUBHOCTH
OT NIEPBOM 30HBI

5. McTouHMKH CBETa KOT€PEHTHBI €CIT
1) ux YacToThl OTIIMYAIOTCS B 2 pa3a 2) ux ¢a3bl KoJeOaHW pa3iudHbl 3) pa3sHOCTh (a3 KojeOaHUi
MOCTOSIHHA 4) HET PaBUJILHOTO OTBETA

6. PazHOoCTh X012 IBYX MHTEPHEPUPYIOMIHX JTydeld MOHOXPOMATHUECKOTO CBETA paBHA YETBEPTH TUHBI
BOJIHBIL. OmpeIenTh B Tpaaycax pa3HocTh (a3 KomeOaHui.
1) 60 2) 90 3) 120 ') Her mpaBHJIBLHOTO OTBETA.

7. Ilog kakuM yriioM K ropu3oHTy Haxoautcst CoJIHIIE, €CIIA JTy4H, OTPAKEHHBIE OT MTOBEPXHOCTH 03€pa
(n — mokasarelb MPETOMIICHUSI BOJIbI) MTOJTHOCTHIO TOJISIPH30BaHbI?
D)arctgn  2) p/2 —arctgn  3) p + arctgn 4) p —arctgn

8) /s ONTHYECKH MOJIOKUTEIBHOTO KPUCTAJIA, KOT/IA CBET MPOIYCKAIOT BIOJb ONTHYECKOM OCH,
BBITTOJIHACTCA COOTHOUICHUC
1) No > Ne 2) No < Ne 3) No = Ne 4) No = ne/2

9) 3akon Mauttoca BeipakaeTcs (GopMysIoi
1) la=Ipcosa  2) lp= la(sina)? 3) 1a= Ip(cosa)'? 4) 1a= lp(cosa)?

10) ITnenky kako#t tommmusl u3 LiF (N = 1.35) Hy)KHO HaHECTH HA JHMH3Y OOBEKTHBA, YTOOBI JOOUTHCS
MPOCBETJICHUS ONTHKH JJIs JUTMH BOJIH BOIM3H 540 HM?
1) Imxm 2) O.lmxm 3) 10EM  4) 1 HMm

Onncanne TeXHOJIOTUM NMPOBEICHUS.

Texymas aTrecTanus NpoBOAUTCS B COOTBETCTBUU ¢ [losiojkeHHEeM 0 TeKyIIel aTTecTalui 00y4JaroIuxcs
[0 MporpamMmam BbICIIEr0 0Opa3oBaHUs BOpOHEKCKOro rocyqapCcTBEHHOIO yHUBEpcUTeTa. Tekylas
aTTecTallds MPOBOAUTCS B (opMax BBINOJHEHUS Ja0OpaTOpHBIX paboT U TectupoBaHusd. Jlns
BBITNIOJIHEHUS TecTa OTBOAUTCA 40 MUHYT.

Kpurepun onenok recra:

Otnuuno: Oonee 80 % MpaBUIIbHBIX OTBETOB.

Xopomo: 61 — 80 % nmpaBUIBHBIX OTBETOB.

VY nosnerBoputensHo: 41 — 60% npaBUIIbHBIX OTBETOB

HeynosnerBopurensHo: Menee 40% nmpaBUiIbHBIX OTBETOB.

20.2 IIpomexKyTOYHAA aTTeCTALMA

[TpomexyTouHas aTTecTanus Mo AUCHUIUINHE OCYIIECTBIISETCS C TOMOIIBIO CIEAYIOMUX OLEHOYHbIX
cpencts:3aueT, sk3ameH: Kommnektst KUM 1-3

Ilpumepuwi:



MNEPEYEHDb BOIMPOCOB K 3AYETY (KOMIUJIEKT KHUM Nel)

KonTpoabHo-u3mepurtenbHblii MaTepuaa Ne_1
1. OTHOCUTENBHBIN XapaKTep MEXaHUUECKoro aBumxkeHus. Cucrema orcueta. KpuBoJauHEiHOE IBUKEHMUE.
BekTopel nepeMelieHus, MTHOBEHHOW CKOPOCTH M MIHOBEHHOIO YCKOPEHMSI IPU KPUBOJMHEIHOM
JBUKEHUH. BEKTOpBbI HOpMaIbHOIO U TAHT€HIUAIBHOTO YCKOPEHUIA.
2. Pacripeienieare MOJIEKYI 10 CKOpoCTsIM DYHKIHS pacnpeesieHus U e¢ (PU3NIeCKHid CMBICIT.

KonTpoabHo-u3MepuTeabHbIi MaTepuaa Ne 2
1. JIBm>keHHE TOYKH O OKPY>KHOCTU. BEKTOPHI yriioBoi CKOPOCTH | YIIIOBOTO ycKOpeHus. CBsI3b MEXKITY
BEKTOpPaMH JIMHEMHOM U YIII0BOW CKOPOCTH.
2. VineanbHBIH ra3 BO BHEIIHEM CHIIOBOM 1oJie. bapomerpuyeckas hopmyna. Pacnipenenenne Moexkyi mo
MOTEHIMATIBHBIM SHEPrusM (pacnpeseneHue bomnbliMana) U ero cBoiicTaa.

KonTpoabHo-usmepureabHblii MaTepuaia Ne_3
1. Ilepssiit 3akoH HetotoHa (3akoH uHepnun). Cuna. Macca. Umnynbsc Tena. Bropoii 3akon HeroToHa.
Nmnynbc cuiibl. 3ak0H U3MEHEHHs UMITyJibca Tena. Tpetuit 3akoH HeroToHa.
2. TepmoanHaMU4YecKue MapaMeTphl, YpaBHEHUE COCTOSIHHS. MmeanbHBIN ra3. YpaBHEHHE COCTOSHUS
uaeansHOTO rasza (ypasHenue MeneneeBa-Knaneiipona).

KonTpoabHo-usmepurtenbHblii MaTepuaa Ne_4
1. PaGoTa cwbl. Kunetnueckasi HEprus u ee CBs3b ¢ paboToil. [loTeHImanpHbIe CUITbI, paboTa B MOJIe
NOTeHIUaIbHbBIX cuil. [loTeHumaneHas sHeprusi. CBs3b CUJIbI C NOTEHIIMAIBHON SHEPTUEH.
2. OCHOBHO€ ypaBHEHHE MOJICKYISIPHO-KUHETHYECKON Teopuu. Temmneparypa u ee CBsA3b CO CpeaHei
KMHETUYECKOM SHEPruer MOJIEKyYJ ra3a.

KoHTpoJibHO-u3MepuTeIbHBII MaTepuai Ne 5
1. Bpamenue aGCOMIOTHO TBEPAOTO TEIa BOKPYT HEMOJABMXHOU OCH. MOMEHT cuiibl. MOMEHT MHEPITUU
MaTepHUaIbHOM TOUKH U Teia. MOMEHT UMIYJIbca TOUKH U Tea.
2. BuyTpeHHsIs SHEpPTUs CUCTEMBI, KaKk (PYHKIUSI COCTOSIHUS. BHYTpEeHHSIsI SHEeprus uaeaabHOro rasa.

KoHTpoJibHO-N3MepHuTeIbHbIi MaTepuai Ne 6
1. OcHOBHOM 3aKOH JAWHAMHUKHU Ui BpaIIaTeIbHOIO ABM)KEHMs. 3aKOH COXPAHEHHUS] MOMEHTA UMITYJIbCa.
Kunernueckas sHeprus Bpaliaromerocs Teja.
2. TepmoauHamMuueckuii npoiecc. PaBHOBeCHbIE U HEPABHOBECHBIE COCTOSIHUA U Ipoliecchl. Teriora u
paboTa, uUX OTIMYME OT BHYTPEHHEW HSHepruu cucrteMmbl. Kpyrosele mnpouecchl. llepBoe Hauaso
TEPMOIMHAMHUKH.

KoHnTpoabHo-u3MepuTeabHblii MaTepuaa Ne_ 7
1. Cunsl ynpyroctu. Mexanndeckue aedopMaliny, ynpyrue u Heynpyrue aedopmanuu. OCHOBHbBIE
BUJIBI yIIpYyrux jaedopmanuii. Mexanndeckoe HampsbkeHue. 3akoH ['yka it nedopManuii pacTsKeHUS
(cxatust) ¥ caBUTa. DHEPrus ynpyro aeGopMupoBaHHOTO Tena.
2. Oo6patumbie u HeoOpatumbie mporecchl. [lukn Kapuo. Teopemsr Kapno. Btopoe Hagano
TEPMOJUHAMHKH U €r0 (POPMYITUPOBKU

KonTpoabHo-u3MepurteabHblil MaTepuaa Ne_8
1. Ksasuynpyrue cuibl. YpaBHEHHE JABUKEHUS Ui OJTHOMEPHOTO TapMOHHYECKOTO OCIMIUIATOPA.
VYpaBHeHHE TapMOHUYECKOTO KOJIEOAHUS U €r0 XapaKTepUCTUKH
2. TloBesnenue >HTpONUU B OOPAaTUMBIX U HEOOpaTUMBIX npoueccax. [IpuHIuN Bo3pacTaHusl SHTPOIIHH.
Hepasencrso Knay3uyca.



=

=

=

=

=

KonTpoabHo-u3MepuTteabHblil MaTepuaa Ne_9
CKOpOCTh U YCKOpEHHE TP TAPMOHUYECKOM KOJIOaHNU. DHEPTUsi TApMOHHYECKOTO OCHMILIISATOPA.
TepmoanHaMuveckas BEpOSATHOCTh U €€ CBsA3b ¢ dHTponueit (hopmyna bonsimana). Cratuctuyeckuii
CMBICJI BTOPOT'O Hayajla TEpPMOANHAMUKHI

KonTpoabHo-usmepureabHblii MmaTepua Ne_10
CrnosxeHune oJHOHAIIPaBJIEHHBIX KOJI€0aHUI OMHAKOBON YaCTOTHI (METO/ BEKTOPHBIX JUarpamm).
TemnoeMKoCTb, BUIBI TEIIOEMKOCTU. CBsI3b MEXAY TEIJIOEMKOCTSIMM HJEAJBHOTO rasa IHpu
MOCTOSTHHOM JIaBJICHUM M TIOCTOSTHHOM oOObeMe. DU3MUeCKHil CMBICI YHHUBEPCAIBHOW Ta30BOM
IIOCTOSTHHOM.

KonTpoabHo-usmepurtenbHblii MaTepuaa Ne_11
CrnosxeHune B3auMHO MEPIEeHIUKYISIPHBIX KOJIeOaHH.
UYucno creneneit cBoboapl Mojiekyn Teopema bosbliMana 0 paBHOpacHpeIeIeHUN SHEPTUH 110
CTETEeHSIM CBOOO/IBI.

KonTpoabHo-u3mepurteabHblii MaTepuag Ne_12
OnHOMEPHBIA OCHUJUISITOP ¢ TPEHHEM. YpPaBHEHUE 3aTyXaloIUX KOJEOaHUH M €ro XapaKTepUCTUKH
(ammuTyna, TMEpHoJl, JEKPEMEHT W JIOTapu(pMHUUECKH JEeKpeMEHT 3aTyXaHus, Kod(pduuueHT
3aTyXxaHus, BpeMs peaKcaiym)
Pacnpenenenne MakcBenia u ero cBoicTBa. XapakTepUCTUUECKHUE CKOPOCTH MOJIEKYJI ra3a.

KonTpoabHo-usmepureabHblii MaTepua Ne 13
Brinyxnennsie konebanus. Pezonanc. PezonancHas gacrora.
BHyTpeHHsIT PHEprus W DHTAIBNHS KaK TEPMOJIMHAMHYECKHE TOTCHIMAIBI, WX (Pu3ndeckoe
coZiep>KaHue

KonTposibHo-u3MepuTeabHbIH MaTepuaa Ne_ 14
[IpomonbHBIE W TOTIEPEYHBIE BOJHBI. YPaBHEHHUE IJIOCKOW MOHOXPOMATHYECKOW BOJHBI. DJHEPrus
BOJIHBI.
CBoGopanas sHeprust 1 noTeHan ['mdoca. Ypasuenus ['u66ca-I'ensmrombia. O0mume Kputepuu
TEPMOJIMHAMHYECKON YCTONYMBOCTH.

KoHTposibHo-u3MepuTeabHbIH MaTepua Ne_ 15
BonnoBoe ypaBHenue. @a3zoBasi CKOPOCTb MOHOXPOMATHUECKON BOJIHBI.
Juddy3us, TeronpoBoJHOCTh, BHYTPEHHEE TPEHUE — ypaBHEHUS, KOO(PPHUIIMESHTHI.

KonTpoabHo-u3mepurteabHblii MaTepuaa Ne_16
Bo3HukHOBEHME U ypaBHEHUE CTOsIYE€H BOJIHBI. CBOMCTBA CTOSIYUX BOJIH.
YpaBHenue u uzorepMsl Ban-aep-Baanbca. @u3znueckuil CMbICII IOCTOSHHBIX B ypaBHeHUU BaH-nep-
Baannca. Kputnueckoe coctosinue.

MNEPEYEHDb BOITPOCOB K DK3AMEHY (KOMIUIEKT KUM Ne2)

KoHnTpoabHo-u3MepurtenbHblii MaTepuaa Ne_1

DNEeKTpUUYECKUE 3apsabl U UX HIEMEHTapHbIE HOCUTENIN. 3aKOH COXPAaHEHUS IEKTPUUECKOTO 3apsia.
Toueunsle 3apsanael. 3akoH KynoHa.

DHeprusi AMEeKTPOMAarHuTHOM BoJIHbL. BekTop YMmoBa-IloiinTuHra. IHTEHCUBHOCTH
AIEKTPOMArHUTHOM BOJIHBI.

KonTpoabHo-u3MepuTeabHbIil MaTepuag Ne_2



1. ITonsitre 00 >nexTpudeckoM mnosie HanpspkeHHOCTh 2iekTpudeckoro nouis. [lone Toueunoro 3apsina.
JImaun HanpspbkeHHOCTH. [IpuHIMn cyneprnosunuu.

2. [lepBas u BTOpas rumnoTe3bl MakcBelia Kak 0000IIeHHE TEOPEM O IUPKYIIAIUNA HAPSKEHHOCTH
AIIEKTPUYECKOT'O U MATHUTHOTO TOJICH.

KonTpoabHo-u3mepurtenbHblii MaTepuai Ne_3
1. TloTox BeKTOpa HAMPSHKEHHOCTH AeKTpuueckoro nojisi. Teopema ["aycca-Octporpaackoro.
2. Tox cmemenus. Cuctema ypaBHeHHU MakcBeruia B MHTerpaiibHOU hopme. X pusmdeckuii CMBICTT.

KonTpoabHo-u3mMepurtenbHblii MaTepuaa Ne_4
1. IloreHuman u pa3HOCTb NOTeHUMAIOB. [loTeH1IMaN OIS TOYEUHOTO 3apsia. DKBUIOTEHIMAIbHbIE
MTOBEPXHOCTH.
2. CBoOojaHbBIC HE3aTyXaIONINE U 3aTyXalolre Kojaebanus B kojebareasHoM KoHTYpe. Dopmyra
Tomcona.
KoHnTpoabHo-u3MepuTeabHblii MaTepuag Ne_o
1. Cs13b MeX/1y HAPSDKEHHOCTBIO M MOTEHIIMAIIOM JIEKTPOCTATUYECKOTO TTOJISL.
2. "3akon Oma" 175 ygacTKa Iery IepeEMEHHOTO TOKa C COMPOTHBIIEHUEM U eMKOCThIo. CriBur (a3
MEXYy TOKOM M HalpsiKeHUEM JUid 3Toro ciaydas. EMKocTHOe conpoTHBIIEHHUE.

KonTpoabHo-u3MepureabHblii MaTepuai Ne 6
1. HampsiKeHHOCTH 3JIEKTPUUYECKOTO OIS 06CKOHEUHON paBHOMEPHO 3apsKEHHOM MIIOCKOCTH.
2. "3axon Oma" s y9acTKa [emH epeMEeHHOTO TOKa C COMPOTHUBICHUEM, U HHIIyKTUBHOCTHI0. CIBUT
(a3 Mex Iy TOKOM M HalpsHKeHUEM JUIsl 3TOro ciyvasi. IHIyKTUBHOE CONIPOTUBIICHHUE.

KoHTpoJibHO-u3MepuTeIbHBII MaTepuai Ne_ 7
1. DHeprus snexkTpudeckoro noys. O0beMHas INIOTHOCTh SHEPTUH ANEKTPUUYECKOTO MOJISL.
2. CpoiicTBa (heppoOMarHeTUKOB; TeMIepaTypHasi 3aBUCUMOCTb HaMarHUYEHHOCTH, KpUBast
HaMarHUYMBaHUs, NETIS THCTEPE3UCca, aHU30TPOIHS MarHUTHBIX CBOMCTB.

KoHTpoJibHO-u3MepuTeIbHbIH MaTepuaj Ne_ g
1. DnexTpuyecKuid JUMOJb: TOJIE TUIOJIS Ha €0 OCU U Ha NMEePIEHIUKYIIAPE K €ro CeperHe.
2. 2. MarauTHoOE 110J1€ B BemecTBe. MoJIeKyIsIpHbIE TOKH AMIiepa.

KoHTposibHo-u3MepuTebHbIH MaTepuas Ne 9
1. Bekrop nonsipuzanyu AU3JIEKTPUKA U €r0 CBS3b C MOBEPXHOCTHOM INIOTHOCTHIO CBSA3AHHBIX 3apSI0B.
2. [TapamarneTuk Bo BHEITHEM MarHUTHOM ToJie. [lapamaruuTHas BOCIIPUUMUYKBOCT. 3akoH Kropu.

KonTtpoabHo-usmepurteabHblii MaTepuan Ne_10
1. Pabora B anekTpocraTudyeckoM mnoJie. [loTeHIranpHplil Xxapakrep 3JIeKTPOCTaTHUECKOTO TOJIs.
2. ATom B MarHuUTHOM nioJie. JlapmopoBa npeneccusi, reopema Jlapmopa. Iluamaruetusm.

KonTpoabHo-u3MepurteabHblil MaTepuaa Ne_11
1. Teopema I"aycca a1t 2IEKTPOCTATUUECKOTO TMOJIA B TUDIIEKTPUKE. BEKTOP ANIeKTpUIeCcKOi HHAYKIIUU.
JusnekTpuueckasi BOCIPUUMYUBOCTD U AUAJIEKTPUUYECKAsl IPOHULIAEMOCTb.
2. MaruutHble cBoicTBa aroMa. OpOUTaNbHBIM U CIMHOBBIN MarHUTHBIE MOMEHTHI DJIEKTPOHA.
MarsuTHBIH MOMEHT aToMa.

KonTpoabHo-u3MepuTteabHblil MaTepuag Ne_12
1. TIve3onnextpuxu. [Ipsamoii u oOpaTHbIi be303PPekT. CerHeToIeKTPUKH.
2. Teopema 0 HMPKYJISIIMKA BEKTOpA MHAYKIMM JJI1 MarHUTHOTO TOJISI B BelecTBe. BekTop
HaNpsHKEHHOCTH MarHUTHOTO 1OJI. MarHUTHas BOCHPUUMYHUBOCTD M MarHUTHAs! IPOHUIIAEMOCTb



KonTpoabHo-u3mepureabHblil MmaTepuaa Ne_13
1. ITocTosiHHBIM 3nekTpuyeckuil Tok. Cuia u IoTHOCTh Toka. CropoHHue cuibl, JC.
2. [Torox BekTOpa MarHuTHOM HHAYKIMH. Teopema ["aycca-OcTporpaackoro Ajasi MarHUTHOTO TIOJIS.

KonTpoabHo-usmepurenbublii MaTepuan Ne_14
1. 3akon Oma minisa yuactka nenu 6e3 3/C, mns yuactka uenu ¢ DJC u 1715 3aMKHYTOHN LIeTIH
IIOCTOSIHHOTO TOKA.
2. SIBnenue snmekrpoMarHuTHOM MHAYKIMH. 3akoH Dapanes aus DC unaykuu. [Ipasuno Jlenma.

KonTpoabHo-u3MepurtenbHblii MaTepuag Ne_15
1. [TonokeHus KIacCUUeCKOU AJIEKTPOHHONU TEOPHUH MPOBOAMMOCTH METAJIJIOB. 3akoH OMma B
g depeHnraibHol Gpopme (BbIBO).
2. MarauTHO€ B3aMMO/ICHCTBHE MapalIeIbHBIX MPOBOAHUKOB ¢ TOKOM. Enuanna cuisl Toka (CH)

KonTpoabHo-usmepureabHblii MaTepuag Ne_16
1. DnexTpuueckoe nojie B qudieKTpuke. YpaBHeHue Kiaysnyca-MocoTTu it HEMOJIAPHBIX U MOJISIPHBIX
JUDIIEKTPUKOB
2. 3axon buo-Casapa-Jlamraca. MarHuTHoe 1oJjie MPSIMOTO TOKA.

KonTpoabHo-usmepurtenbHblii MaTepuan Ne_17
1. Tlonspuzanus TUAIEKTPUKOB U €€ OCHOBHBIE BUIbI. BekTop nomnspuszanuu (onpeaeneHue) u ero cBsi3b
C BEKTOpaMU HANPSHKEHHOCTU M MHIYKIIMH 3JIEKTPHUYECKOTO MOJIS.
2. Ilonarue o MarHUTHOM T0JIe. BeKTOp MarHUTHOM MHAYKIUH. [IpHHITUT CynepIO3UIINH.

KoHTpoJsibHO-u3MepuTeabHbIi MaTepuaia Ne 18
1. TlonsTHE O KBAaHTOBOW TEOPHH MPOBOJUMOCTH METAJUIOB. JHEPTreTUUECKHE YPOBHHU. YpoBeHb Depmu,
sHeprus Oepmu.
2. Meransl, IUAIEKTPUKU, COOCTBEHHBIE U IPUMECHBIE TIOJTYITPOBOIHUKH, UX TPOBOAUMOCTE C TOUKH
3peHusi 30HHBIX NPEACTABICHUIA.

KonTposibHo-u3MepuTeabHbIH MaTepua Ne_ 19
BriBog 3akona J[xoyns-JIeHna B KilacCHUeCKOM 3JIEKTPOHHOM TeOprr MPOBOAUMOCTH METAJLIOB.
2. JluaMarHeTHK BO BHEIIHEM MarHUTHOM moJie. J[uaMarauTHas BOCIPUUMYHUBOCTD

=

KonTpoabHo-u3mepurteabHblii MaTepuan Ne_20
KoHTtakTHas pa3HOCTh IOTEHLIUATIOB, IPUYMHBI €€ BO3HUKHOBeHUsA. TepmoIJIC.
2. MarnuTHoe€ 1oJie ABIXKYIIErocs deKTpuieckoro 3apsaa. Ee ocobennoctu

=

KonTpoabHo-u3mMepurteabHblii MaTepuaa Ne 21
1. TIpOBOJHHMKH B DIIEKTPOCTATUYECCKOM I10JIC. Y CJIOBUE PAaBHOBECHS 3apsJIOB B IPOBOTHHKE.
DneKTpuyecKkas eMKOCTh YEMHEHHOTO MPoBOAHMKA. KoHIeHcaTOphl. DHEprus yeJUHEHHOTO
3apsHKEHHOTO MPOBOIHHKA.
2. VCTOYHWKHM MOCTOSTHHOTO MarHUTHOTO MoJis. 3akoH AMriepa. BekTop MarHUTHOM MHIYKIIHUH.

KoHnTpoabHo-u3MepuTeabHbIi MaTepuaa Ne_22
1. IloBeneHue AUIONSA BO BHEITHEM OIHOPOJTHOM BJIEKTPUUECKOM I10JIE.
2. Pa6ora B MarauTHOM nosie. OObeMHas NIOTHOCTh SHEPTUU MarHUTHOTO TOJISL.
KonTpoabHo-u3MepuTeabHblil MaTepuag Ne_23
1. IlepeMeHHBII TEKTPUUECKUN TOK. Y CIOBHE KBA3UCTAIMOHAPHOCTU. METO/] BEKTOPHBIX THArpaMM.
3akon OMma Juis IOJTHOM LIeTH TEPEMEHHOT0 TOKa.
2. B3auMoCBs3b MEKTPUUECKOTO U MArHUTHOTO TOJIEH.



KonTpoabHo-u3mMepureabHblil MaTepuana Ne_24
1. IBoiictBenHas npupoja I/C unaykuuu. BuxpeBoe anexkrpuueckoe nosie. MakcBeuioBCKast
TPAKTOBKA SIBJIECHMSI AIIEKTPOMArHUTHOM MHIYKIINH.
2. MarHuTHBII MOMEHT BUTKa C TOKOM U €T0 MOBEJICHHE BO BHEIIHEM OJHOPOJIHOM MarHUTHOM IIOJIE.

KonTpoabHo-u3MepuTeabHblil MaTepuag Ne 25
1. Teopema 0 HUPKYJIALUYA BEKTOPAa MATHUTHON MHAYKLUU JJI1 MAarHUTHOTO I10JI1 B BaKyyMe.
2. JleiicTBre MarHUTHOTO TIOJIST HA IBVOKYIIHIACS dIeKTpudeckuit 3apsia. Cuma JlopeHna u ee cBoCTBa.

KonTpoabHo-u3MepurteabHblil MaTepuag Ne 26
1. CnenctBus u3 Teopun MakcBemia. DaeKTpoMarHUTHbIE BOJIHBI. [1110ckas MOHOXpoMaTHyecKas
2JIEKTPOMAarHUTHAsI BOJIHA, €€ YPABHEHHUE U OCHOBHBIE CBOMCTBA.
2. [TonaTue o pe3oHaHCe HANPSHKEHUH B MTOCIIEIOBATEIHHOM IIETIH MIEPEMEHHOTO TOKA.

NEPEYEHBb BOIMTPOCOB K OK3AMEHY (KOMIIJIEKT KHWM Ne3)

KonTpoabHo-usmepurtenbHblii MaTepuaa Ne_1
1. Untepdepenumss cBeta M €€ OCOOCHHOCTH. YCJIOBUS HHTEP(PEPEHIIMOHHBIX MaKCUMYMOB M
MHUHHMYMOB
2. Db dext Komnrona. 3akoHBI COXpaHEHHUSI SJHEPTUN M UMITYIIbCA TIPU YIPYroM coyaapeHuH (HoToHa U
AJIEKTPOHA.

KoHTpoJibHO-u3MepuTeabHbII MaTepuai Ne 2
1. Unrepdepenius npu oTpakeHUH OT TOHKHUX miacTuH. [loteps momyBosHbl ipu oTpakenuu. [lonHas
ONTHUYECKasi Pa3HOCTh XOJ1a.
2. YpaBHeHHE DUHIITEHA 1711 BHemHero poTorddexra

KoHTpoJibHO-u3MepuTeabHbII MaTepuai Ne 3
1. Tlonochl paBHOTO HAKJIOHA U MOJIOCH! paBHOM TonmuHbL. Koibia Hetotona.
2. OcHOBHOE ypaBHEHHE paJloaKTUBHOTrO pacnana. [locrosiHHas pacnanga u ee GuU3NUECKUN CMBICIT.
[lepuon nonypacnana.

KoHTpoJibHO-n3MepuTeIbHbII MaTepuai Ne 4
1. TlpuuuMHBI HEKOTEPEHTHOCTH €CTECTBEHHBIX HCTOYHUKOB cBeTa. CrocoObl OCYyIIEeCTBICHUS
KOT€PEHTHOCTHU B ONTUKE - IPUMEPBHI.
. TopMO3HO€E U XapaKTepUCTUUECKOE PEHTI€HOBCKOE U3ydeHue. 3akoH Moz

N

KoHTpoabHo-u3MepuTeabHblii MaTepuag Ne_5
. [IpumeneHnss HHTEPPEPEHIINH.
. ®otonsl. Macca u umnynbsc portona. JlaBneHnue csera

N -

KoHTpoabHo-u3MepuTeabHblii MaTepuaa Ne_6
Hudpaxmus cera. [Ipunnun ['toiirenca-®penens. 3oupl OpeHens.
2. KBaHTOBBIN XapakTep TeroBoro usnydenus. @opmyina [Tnanka a1 TerioBoro n3my4eHusl.

=

KonTpoabHo-u3MepuTteabHblil MaTepuaa Ne_7/

1. Judpaxius B napauieNbHbIX JIydax Ha OJHOM LIeIH.

2. ®opmyna Panest — JxuHca Ui TEIIOBOTO M3ITydeHHs. YIIbTpaduoeToBas «katacTpodar
KonTpoabHo-u3MepureabHblii MaTepua Ne_8

1. JudpakuuonHas pemerka. Y cioBus TU(PpakIMOHHBIX MAKCHMYMOB U MUHUMYMOB



2. AGCOITIOTHO YEPHOE TEJIO M 3aKOHBI €r0 TETIOBOTO M3ITydCHHUS.

KonTpoabHo-u3MepurteabHblil MaTepuaa Ne 9
1. udpaxus peHTreHOBCKUX nydeid. Dopmyna Bynbda-bparros.
2. TernoBoe U3ITy4EHUE U €r0 PaBHOBECHBIN XapakTep. M3iydaTrenbHas U MOrIomaTesibHas ClIOCOOHOCTH
Tesa, DHEPreTUYECKast CBETUMOCTD.

KonTpoabHo-usmepureabHblii MmaTepua Ne_10
1. Jucnepcus ceeta. HopmanbsHas u anomanibHast nuctiepcust. [lokaszarens qucnepcuu
2. TermmoBoe n3nydenue. 3akoH Kupxroga. @ynkuust Kupxroda u ee pusmueckuii cMpici.

KonTpoabHo-usmepurtenbHblii MaTepuaa Ne_11
1. OcHOBBI KJTaCCUUECKOH 3JEKTPOHHONU TEOPUH TUCTIEPCUU.
2. UckycctBennas aam3otporus. Dpdexr Keppa (MCKycCTBEHHOE ABOWHOE Ty9IETPEITIOMIICHHUE)

KonTpoabHo-u3mepureabHblii MaTepuag Ne_12
1. [Tornomenue ceeta. 3akoH byrepa — Jlam6epra. Koaddurment normomenns u ero Gpu3nuecKuit
CMBICII.
2. [Tonsipu3anus cBeTa MpH OTPAKECHUH OT TUAJICKTpUKa. 3aKoH bproctepa.

KonTpoabHo-u3mepureabHblii MaTepuag Ne 13
1. CocraB u XapakTepUCTUKHU aTOMHOTO sjpa. JlepeKkT Macc u SHepTUst CBSI3U aTOMHOTIO sIpa.
2. JIpoitHoe srydenpenomiieHre. OnTryeckast OCh U TJIaBHAS IIOCKOCTh OJTHOOCHOTO KPHCTAIA.
OOBIKHOBEHHBIN ¥ HEOOBIKHOBEHHBIH JIyud. [10710KUTEIBHBIE U OTPUIIATEIILHBIEC KPUCTAILIIBI.

KoHTpoJsibHO-u3MepuTeabHbIi MaTepuai Ne_14
1. [Tonspu3amus cBeta. EcTecTBeHHBIN U TOJIIPU30BaHHBIN cBeT. Buabl nomspusamnuu. [lomsipuzatop u
aHanu3aTop. 3akoH Masroca.
2. Bunel paanoakTUBHOTO pacmnaja. Anbga-pacnaj, ero ypaBHEHHE U XapaKTEPUCTUKH.

KoHTposibHo-u3MepuTeabHbIH MaTepua Ne_ 15
Knaccuueckue npencraBieHus O B3aUMOACHCTBUU CBETa C BELIECTBOM.
2. P-pacmap, ero BUIbI U ypaBHEHUs. DHeprus B-anekTpoHoB. HelTpuHo.

=

KoHTpoJibHO-u3MepuTeabHbIH MaTepuai Ne 16
Hudpakuus B chepuueckux BonHax (audpaxius OpeHens) Ha KPYrJIoM OTBEPCTUHU U KPYTJIOM JIHUCKE.
2. Cnexktp atoma Bogopoaa. CrektpanbHble 3akoHOMepHOCcTU. O0001IeHHas Gpopmyna bansmepa.
[Tocrosstnnas PunGepra.

=

KonTpoabHo-u3mepurteabHblii MaTepuaa Ne_17
1. Tlonmy4eHue v aHAIN3 IUTUNTUYCCKH MOJSPU30BAHHOTO CBeTa. YacTHBIC BUJIbI AJUTUIITUYCCKON
MOJISIPU3AIIUH.
2. OcHOBHBIE CBOWCTBA STEPHBIX CHIL

KonTpoabHo-u3mepureabHblil MmaTepuas Ne_18
Judpaxius B cheprudeckux BoiaHax (qudpakius OpeHens) Ha KPYTJIoM JUCKE.
2. Teopwus aroma Bojopoa 1o bopy. Ilocrynarsr bopa. [locrosinnas Pun6epra B Teopun bopa.

=

KonTpoabHo-u3mepurteabHblil MaTepuaa Ne_19
1. Kpucrammmueckas MmIaCTUHKA MEX]y HOJSIPU3aTOPOM U aHanu3atopoM. HTepdepeHuns
MIOJISIPU30BAaHHBIX JIy4eli B MOHOXPOMAaTHYECKOM CBETE.
2. TlonsTue o saepHbIX peakuusx. TennoBoit o hexT suepHoil peakuuu.



KonTpoabHo-usmepureabHblii MmaTepuana Ne_20
1. Ilpupona ontuyeckoil aHU3O0TPONMM U MPOUCXOKIEHUE TBONHOIO JIYYENPEIOMIIEHUS B OJHOOCHBIX
kpucrauiax. I[1onoxurenpHbple U OTPULIATENIBHBIE KPUCTAILIbI
2. [TonsiTHe 0 simepHBIX peakiusix. TermoBoi 3pPeKT saepHOl peaKiuH.

KonTpoabHo-u3mepurteabHblil MaTepuag Ne 21
1. JudpakimoHHas pemeTka Kak ClieKTpaIbHbBIN mpubdop. [ucnepcus u paspemaroniasi CriocOOHOCTb
T(PaKIIMOHHON PELIETKH.
2. Tlpupona simepHBIX CHII. T — ME30HBI, KaK HOCHTEIN B3aUMOICHCTBHS MEXTy HYKIIOHAMH.

KonTpoabHo-u3MepurteabHblil MaTepuag Ne 22
1. Dnnuncouasl Ty4eBBIX CKOPOCTEN B OJHOOCHBIX KpucTaiuiax. [loctpoenus [toiirenca ams
OJIHOOCHBIX KpPHUCTAJIJIOB.
2. KopmyckynsipHO-BOJTHOBOM Jyalii3M CBeTa M MUKpodacTuil. BoiHbl ne-bpoiins u ux cBoicTBa.

KonTpoabHo-usmepureabHblii MmaTepuag Ne 20
1. BonnoBoii maket. ['pynmoBast ckopocTs BostHBL. Dopmyna Panes ais Ga3zoBoit u rpynmoBoi
CKOPOCTH.
2. DneMeHTapHbIe yacTUIl. YeTbipe TruIa GpyH aMeHTaTIbHBIX B3aMMOICHCTBHIA B IPUPOE, UX
CPaBHUTEJbHAS XapaKTEPUCTHKA.

OnucaHue KpUTepHEB U MIKAJIbI OLEHUBAHUS KOMIIeTeHI N (Pe3y1bTATOB 00y4YeHHUs) NPH MPOMEKYTOUHOM
aTTecTanuu

OTanHo 3HaHue BceX (DM3MYECKHX 3aKOHOB W SIBIICHHH B 00BEME MPOCITYIIAHHOTO
Kypca.  Ymenue  BeIBOAUTH  (dopmyibl.  CrnocoOHOCTH  CBOOOJHO
OPUEHTHUPOBATHCS BO BCEM MaTepHalle.

Xopomo 3HaHue BceX (PM3MYECKHUX 3aKOHOB U SIBJIICHUH B 00BEME MPOCITYIIAHHOTO
Kypca..YMeHue BBIBOJIUTH (bopMyIIbI. CriocoOHOCTh CBOOOTHO
OPUEHTUPOBATHCSI BO BceM MaTepualie. Bo3MOKHBI HEOOJbIINE HEJIOYETHl U
HETOYHOCTHU IIPU BBIBOJIE (DOPMYIL

VIORIETBOPHTEILHO 3HaHUE OCHOBHBIX (PU3MUYECKIX 3aKOHOB U SIBIICHHIA B 00bEMe MPOCITYIIaHHOTO
Kypca.

HeynosierBopuresibno | He3HaHne OCHOBHBIX 3aKOHOB (PU3MKH, (PM3MYECKOTO CMbICIA (PU3MYECKUX
BEJIMYMH U MX CIIUHUII U3MEPCHUIN

Onucanue TEXHOJIOT U NMPOBEACHUSA.

HpOMe)Ky’TO‘-IHaH arrecrTalus MpoBOAUTCA B COOTBCTCTBUU C ITonoxxenuem o HpOMe)KYTOqHOﬁ
aTTeCTaluu o6yqa}0mnxc;1 1o IMporpaMmMam BBICHICTO 06p330BaHI/I$I.
KOHTpOHbHO'I/ISMepI/ITCHLHHC MaTcpHraJibl HpOMG)KWO‘IHOfI aTTeCTallnuu BKJIIOYAroT B ce0s
TECOPETHUYCCKUC BOIIPOCHI, ITO3BOJIAIOIINUEC OICHUTL YPOBCHDb IMOJTYUCHHBIX 3HAHMH.
KpI/ITepI/II/I OLCHHBAHWS ITPUBCIACHBI BBIIIC.
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